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I. PURPOSE AND SCOPE 

The purpose of this drainage analysis is to quantify the 100-year storm event runoff 

emanating from the on-site drainage areas for the proposed industrial warehouse 

development located in the City of Moreno Valley, Riverside County, California. The 

study will analyze the existing and proposed hydrologic conditions of the Project’s 

drainage areas and determine the necessary drainage improvements to convey the 100-

year Project flows through the property. 

 

The scope of this analysis includes the following: 

 

1. Determination of points of flow concentration and drainage areas. 

2. Determination of the on-site 100-year peak storm flows based upon the existing 

and proposed conditions utilizing the Civil Design Software, Rational Tabling 

program for Riverside County. 

3. Preparation of hydrology maps. 

4. Preparation of the drainage report. 

II. PROJECT DESCRIPTION  

The proposed project is located in the City of Moreno Valley, County of Riverside, 

California. The site is located along the east side of Old 215 Frontage Road and the west 

side of Edgemont Street between Cottonwood Avenue to the north, and Bay Avenue, to 

the south. The project site is made up of eight parcels, which are: APN 263-190-012, 014-

019 & 036. The site is bounded by single family residences, a four-plex, and vacant land 

to the north, Edgemont Street to the east, a vacated cannabis collective and vacant land to 

the south, and Old 215 Frontage Road to the west. The existing boundary area is 

approximately 6.88 acres in size. The project proposes to join the existing eight parcels and 

make two separate large parcels. Each parcel is proposed to be developed with a 49,815 

square foot industrial warehouse building with associated parking, hardscape, landscape, 

and access. Proposed street vacations from Old 215 will bring the total net project area to 

approximately 7.06 acres. 

III. DRAINAGE AREA OVERVIEW 

Existing Condition 

The project site is currently vacant and undeveloped. Topographically, site elevations range 

from approximately 1540.00 feet to 1526.00 feet above Mean Sea Level (MSL). The 

project site generally drains from the south to the north to Edgemont Channel at an 

approximate grade of 1.20%. A small area from the neighboring single family residences 

to the north is tributary to the project site. These flows will be honored, but will be left out 

of the pre and post development analysis. 
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Proposed Condition 

Upon development, the site will be separated into three drainage areas and confluence at 

one central location. Area A1 will convey flows on the northerly portion of the site from 

west to east via sheet flow, ribbon gutter, and curb and gutter to a proposed drop inlet 

located on the east end of the site. Area A2 will convey flows from the central portion of 

the site west to east via sheet flow and ribbon gutter to the proposed drop inlet on the east 

side of the site. Area A3 will convey flows generated by the southerly portion of the site 

west to east via sheet flow, curb and gutter, and ribbon gutter to the proposed drop inlet. 

Flows captured by the drop inlet will be directed to a proposed underground detention basin 

via storm drain. Flows from the basin will be directed to a proposed sump and pump via 

storm drain. The sump and pump will pump flows to a proposed modular wetland unit 

sized for water quality purposes at a rate optimal for the modular wetland unit. Treated 

flows will leave the modular wetland unit via storm drain and enter a public storm drain 

line running through the project site. The public storm drain line is proposed as part of this 

project. In the event the underground basin reaches capacity, flows will overflow directly 

to the public storm drain line from the proposed drop inlet. 

 

Off-Site 

Flows generated by Edgemont Street adjacent to the project site historically enter the 

subject site and are conveyed northwesterly to Edgemont Channel. Upon development, 

flows from the street will enter a series of proposed under sidewalk drains that will direct 

flows to a proposed bioswale for water quality purposes. Treated flows will enter an 

underdrain, which will direct flows to a proposed catch basin located at the existing low 

point of Edgemont Street. The catch basin will direct flows west through the site, then north 

to Edgemont Channel. See Appendix E for preliminary hydrology calcs including normal 

depth calcs for the proposed storm drain. See Area B2 on Exhibit “C” for off-site hydrology 

map, which shows the area analyzed for these preliminary calculations. As seen in 

Appendix E.2, the peak flow rate entering the catch basin on Edgemont will be 

approximately 15.82 cfs. As seen in Appendix E.3, the preliminary design of the storm 

drain will handle these flows. 

 

Flows generated by Old 215 adjacent to the project site historically run along project 

frontage before entering Edgemont Channel to the north. Upon development, flows will 

enter a series of under sidewalk drains, directing them to a proposed bioswale for water 

quality purposes. Treated flows will enter an underdrain, which will direct flows to a 

proposed catch basin located at the north end of the site. Flows from the proposed catch 

basin will be directed northwest toward Edgemont Channel where they will confluence 

with flows from Edgemont Street. The existing storm drain along the frontage that extends 

northerly from the existing headwall located at the southwest corner of the site will be 

removed, and a proposed drop inlet will replace the headwall. Flows will be directed 

northerly to the proposed catch basin via storm drain proposed as part of this project. The 

proposed raised center median will impede flows conveyed by the swale in the existing 

center median. A proposed drop inlet located at the south end of the proposed raised median 

will capture flows and confluence with flows captured at the southwest corner of the site. 
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See Appendix E for preliminary hydrology calcs including normal depth calcs for the 

proposed storm drain. See Area B1 on Exhibit “C” for off-site hydrology map, which 

shows the area analyzed for these preliminary calculations. As seen in Appendix E.1, the 

peak flow rate entering the catch basin on Edgemont will be approximately 29.11 cfs. As 

seen in Appendix E.3, the preliminary design of the storm drain will handle these flows. 

 

IV. HYDROLOGY 

The Riverside County Hydrology Manual (RCFC&WCD) was used to develop the 

hydrologic parameters for the hydrology analysis. In addition, Hydrologic Soil Groups 

(HSG) were determined using the Natural Resources Conservation Service Web Soil 

Survey. The entire study area consists of soil type “C” (see Appendix E). 

 

The Rational Method was used to determine the peak flow rates and times of concentration 

under the existing and proposed conditions. Computations were performed using the RSBC 

computer program developed by Civil Cadd/Civil Design Engineering Software. 

V. RESULTS 

For preliminary sizing of the proposed underground detention basin, a unit hydrograph 

analysis was performed for the 10-year, 24-hour storm event for both the existing condition 

and proposed condition. Calculations can be found in Appendix C and Appendix D. The 

results of the analysis are found below in Table 5-1. The difference in runoff volume for 

the existing and proposed condition is 0.73 acre-feet, which is approximately 32,000 cubic 

feet. The 100-year storm for the proposed condition has a peak flow rate of 4.22cfs 

compared to the existing condition of 3.95 cfs. The increase is minimal. 

 

Unit Hydrograph 

Condition 
Drainage Area 

(acre) 

Q10 V10 

(cfs) (ac-ft) 

Existing 7.06 2.04 0.75 

Proposed 7.06 2.59 1.48 

Table 5-1: Existing & Proposed Condition Unit Hydrograph Method Hydrology Results 

VI. STUDY FINDINGS 

The proposed basin will help reduce runoff volume during large storms and also help 

mitigate for increased peak flow rate caused by the development. Post-development flows 

will enter the underground basin via drop inlet, then get directed to a proposed sump and 

pump. The pump will direct flows to the proposed modular wetland system for water 

quality purposes at a rate optimal for treatment. 
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VII. CONCLUSION 

The proposed underground basin has been sized to retain the difference in volume between 

the existing condition and the proposed condition for the 10-year, 24-hour storm event. The 

basin will help reduce flood volume leaving the site and help mitigate post-development 

peak flow rate. In the event the basin reaches capacity, an overflow pipe will direct flows 

to the public storm drain line proposed as part of this project. Flows captured onsite will 

be directed to the proposed modular wetlands system for water quality purposes and 

discharge into the public storm drain line proposed as part of this project. Off site flows 

will be conveyed to Edgemont Channel as they are historically. 

VIII.  REFERENCES 

1. Riverside County; Riverside County Flood Control & Water Conservation District 

Hydrology Manual, April 1978.  

2. National Resources Conservation Service; Web Soil Survey. September 29, 2021. 

3. NOAA’s National Weather Service; NOAA Atlas 14, Volume 6, Version 2. November 

10, 2021 
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FIGURE 1: REGIONAL VICINITY MAP 

 

PROJECT 

N 



PRELIMINARY DRAINAGE ANALYSIS 

OLD 215 INDUSTRIAL BUILDING (PEN21-0325 / LST22-0007) 

CITY OF MORENO VALLEY, CA  

 

CASC ENGINEERING & CONSULTING 

6 

FIGURE 2: LOCAL VICINITY MAP 
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 FIGURE 3: FEMA FLOODPLAIN MAP 
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10-YEAR HYDROLOGY CALCULATIONS (EXISTING) 
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100-YEAR HYDROLOGY CALCULATIONS (EXISTING) 
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APPENDIX B 

 

ON-SITE HYDROLOGY BASED ON PROPOSED CONDITION 

(RATIONAL METHOD)  
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10-YEAR HYDROLOGY CALCULATIONS (PROPOSED) 
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APPENDIX B.2 

 

100-YEAR HYDROLOGY CALCULATIONS (PROPOSED) 
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APPENDIX C 

 

ON-SITE HYDROLOGY BASED ON EXISTING CONDITION (UNIT 

HYDROGRAPH)  
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APPENDIX C.1 

 

10-YEAR HYDROLOGY CALCULATIONS (EXISTING) 
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APPENDIX D 

 

ON-SITE HYDROLOGY BASED ON PROPOSED CONDITION (UNIT 

HYDROGRAPH)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PRELIMINARY DRAINAGE ANALYSIS 

OLD 215 INDUSTRIAL BUILDING (PEN21-0325 / LST22-0007) 

CITY OF MORENO VALLEY, CA  

 

 

CASC ENGINEERING & CONSULTING 

 

APPENDIX D.1 

 

10-YEAR HYDROLOGY CALCULATIONS (PROPOSED) 
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APPENDIX E 

 

OFF-SITE HYDROLOGY BASED ON EXISTING CONDITION FOR 

PUBLIC STORM DRAIN 
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APPENDIX E.1 

 

100-YEAR HYDROLOGY CALCULATIONS (AREA B1, OLD 215) 
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APPENDIX E.2 

 

100-YEAR HYDROLOGY CALCULATIONS (AREA B2, EDGEMONT) 
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APPENDIX E.3 

 

NORMAL DEPTH CALCULATIONS FOR STORM DRAIN 
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HYDROLOGY MAP (PROPOSED CONDITION; RATIONAL METHOD) 
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HYDROLOGY MAP (OFF SITE; UNIT HYDROGRAPH METHOD) 

 

 

 

 




